Abstract. Integral equations in space-time play very important role in mechanics and technology. Particular cases of these equations called mixed integral equations or Volterra-Fredholm integral equations arise in the heat conduction theory [4, 6] and the diffusion theory. Moreover, a current density in electromagnetism is determined by the Volterra-Fredholm integral equations [4] . Nonlinear counterparts of the equations studied in [1] are mathematical models of the spatio-temporal development of an epidemic (the spread of the disease in the given population). Some initial-boundary problems for a number of partial differential equations in physics are reducible to the considered integral equations [2-3, 6], In this paper the general theory of these equations is used in the projection methods. Presented methods lead to a system of algebraic equations or to a system of Volterra integral equations. The convergence of studied algorithm is proved, the error estimate is established. The presented theory is illustrated by numerical examples.
(2) where in various physical, mechanical and biological problems. The general theory for the considered equations in weighted spaces was presented in [3] , Approximate solutions of Volterra-Fredholm integral equations were studied in papers [1] [2] [3] [4] [5] [6] [7] [8] The mixed integral equation (1) 
GENERAL CONSIDERATIONS
The following integral equation
where {χ i } is the orthogonal basis in the space L 2 (D). Because it is difficult to define such a system we propose the following formula
GALERKIN TYPE METHOD
Classic al Galerkin method for integral equation (1) where r is the resolvent kernel defined by the formula is uniformly convergent to unique solution of equation (1) given in the form
Theorem 1
Let f and k be continuous functions on D and Ω respectively. Then the sequence {u n } defined by formula (6) where (7) (8)
Theorem 2
Let {φ i }, {ψ k }, are orthonormal complete systems in the spaces
Example 1
Relative errors (n = 6)
where is a deviation function.
In practice, we restrict our considerations to the orthonormal basis. Then we get the following system of linear algebraic equations respectively. If then the system (6) is uniquely solvable and the sequence defined by the formula (5) converges to the unique solution of the equation
The proof is similar as in the case of the Fredholm integral equation and it is based on the Fourier series theory.
Computational Methods for Volterra-Fredholm Integral Equations
Dependence of average relative error of a number (n) of basis functions
Example 2
The average relative error dependence on the number (n) of basis functions
GALERKIN-FOURIER TYPE METHOD (GF -METHOD)
In this section we propose a projection method for the equation (1) leading to solve a system of Volterra linear integral equations. Numerical solution of (1) we search in the form 
Proof. Putting (14) and (15) in (13) and using linear independence of system {φ j } we get The equation (13) can be rewritten in the operator form (19) where K n is the Volterra-Fredholm integral operator of the form (3) determined by the kernel k n defined by the formula (15).
Theorem 3
If then the sequence {u n } defined by the formula (9) Proof. Subtracting (19) and (2) we get
From the above we get the estimate (20).
IMPLEMENTATION OF THE GF METHOD IN MAPLE V
Let us consider the following integral equation of the Volterra-Fredholm type
The presented above theory is illustrated by the Legendre polynomials {P j } in the orthonormalized form forming a complete system in L 2 ( -1, 1) . Functions a j (j= 1,2,..., n) determining the approximate solution (9) of the equation (1) are calculated by the system of Volterra integral equations (10) using the Newton-Cotes quadrature.
Example 3
Consider the integral equation
The Galerkin-Fourier method restricted to following basis functions {φ j } j = 1, 2, 3 leads to solve the system of n = 3 integral equations of the Volterra type.
NUMERICAL EXPERIMENTS with an exact solution
The relative errors with the step of quadrature formula h = 0.1 are given below:
we propose for n = 4 and n = 6 basis functions with h = 0.1.
The tables below give relative errors dependence on n-the number of basis functions n = 4
with the exact solution Experiments for n = 4, n = 5 and n = 6 give similar errors.
Example 4
As an approximate solution of the integral equation 
